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(54) DISK ARRAY SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To appropriately perform a 
restoration processing corresponding to the state of a 
magnetic disk device. 

SOLUTION: A disk array controller 3 is provided with a state — ■ 

information control means 6 for rewriting state information * *m»«* ^ /a 

for managing the presence/ absence of the fault generation n^?>*-_- -*\ 

of HDD devices 541-545 and the operation state of whether 
or not it is during the restoration processing corresponding to 
the change of the state of the HDD devices 541-55, an 

immediately prior state reproducing means 7 for reproducing t — ■ » — » 1 — r » — » — : 

the operation state of the respective HDD devices 541-545 [■*■« j | T ™ [ | | 1 | A jgy ) 
immediately before the restart based on the state information rj^ -*i civ * CLA ^ (CO *X 

at the time of restarting the HDD devices 541-545, a rj y~ ~J J P" 

connection state judgement means 8 for comparing intrinsic ^ c 4 vu m". 

information respectively stored in nonvolatile memories 551- 
555 and the HDD devices 541-545 and judging the 
connection state of whether or not the HDD devices 541-545 
are replaced from the time immediately before the restart 
based on the compared result and a restoration control 

means 9 for controlling the continuation or start of the restoration processing based on the 
connection state information and operation state information. 
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A 8 K 4 o T«**ilfc«tt«)HD D»««>SW«t« t 

14. *l0*JhfWl»*1i6fcJ:«Jifl:ffiJcfT*>*iTv^fc«IBfe 

ioo5 6] -r^^-fe.. fo5HJfe^]T'i4. mmmm^tk 

4 o "C S IMbm ri>ib mft* X- A*v|f x. <b </> & V ^ t *J 

$ tiit t # ic(4 m mm ib $ -fr 5 s-r 5 m is 
mmmmmm (s 5 o 3-»s sis) t. mrnvtmnm 

#g 7 iC 4 oTtffltr^aiH ^T'&ofc iW^SixfcHD 
Dg!B 5 4 *SgEi^^*IJ3t#S 8 \Z 4 o T y£fti£l!tr£>& 
mft* T-Att#x. 6 Jifc t WE £ tifc £ # \z 14 a ttttIB 
Sr>f Jh$-B:5©J|iWSr-t-5a[l0«t>±Mffllffiltg (S 5 0 3-> 

5 5 1 7) t«i5„ 

[0 0 5 7] WBttttffl*PMB£J:Q, fflUrfcttlBttA 
^T'fc^. SfemiB^'-^^fE^LT^SHDD^gt 

g»Wt-«l0«! ! a*^i-.5r.iT'. tew^-^teiW 

£;ftT^5HDDSfi£l£oT^Lfc#£-T-fc-oT 

[0 0 5 8] §U£^C:4oTf4. fl[IBMfp#A9 

(4. ii:B«^Sm#S7^ t }:oTii:mi(^l04 J T'(4^^ 
fc*U££*i;fcHDD$&«5 4z5S^^ffiW^#^8(-J: 
otS KHSfr A> 6 t? A*i# x. ib tbfc t AS $ ftfc 
i § ir(4a!gHDD^e 5 4 Sr«l0 $-a-5^S^*±ffi 

mm~- m^^^^mm^m^^^wm (s s o 4 

->S 5 0 5) £Mix.5. rtU^D. ffKHDDM 
^P*^HDD$IBiAtv#x.T. «l0^ft4§3-K»4. 
SSHDDiirof- *©«IBroi*54:£5>i\Lti36fifc: 

ffi^Bt-fl6S&#«>-5- tf, ^IB^Sl-J; 0f-?& 

[0 0 5 9] £P>{C, JUSW-ioTtt:. femtim^Wc 
9 (4 , it tfrtfctB WS^S 7 4 o T it BU fc« 10 T-14 ft 
V*i:!pJj£SitfcHDDSS«5 4«^I«fg8l: 

4 o r Stta:«r*»e>a&4 t-Ati^x. e>;M-o ^*v^w* 

£il,fci:#lC{4af£HDDig|fi5 4<DKjfE-r* h£ff ;> 

BEHDDSSB5 4*aiB$-ti:5»J«lSr-r5*IBH*&IWai 
SSIfig (S 5 0 4-»S5) 5 0 6) *fiix.5„ -f&;fr*>. 



(7) #P^^ 10-254636 

-S.W**s»*LfcttU3£SnfcHDDSIfi*sS«*$n 

H D D gfilCftlcD-r- * $ tlX V - £ (4* V >fc 

[0 0 6 0] r<754 9(-. ^J6ff2figT'f4. HDDM 
5 fc ft, A&W5 Xfc«fc Vf-ftf 

«l$Hfc^{-(4. A^Al-J; "9^l0^W^-rSfciti. 
£SP#tf> i^iaof-^ As*i5lx5 " t £Rtf . HI0 
10 £BB#rL;fcfgl4. ^*^A;4S^>LTk33i*>±(:fB# 
twgi(ittaLr«IBS:l)l!*&-rSfc*. ±figi?r^Lt 
A*-r5^>H*s^< ^C5„ 
[0 0 6 1 ] 

»^#««>««S:«S iitf t # y 7 r -f 5r?T 5 o 
[0 0 6 2] irt£t>h. *HteW-ei4. 'ta^VT^J 
20 3> 3i5S, @^r^Sr«-^ff^'tt> y 5 5 

[00 6 3] ^JS0iJic4oTI4. @*tf#IBlt0R 

50 m-05=F«t*tty^ySr#HDD$SK5 4Kl#JfJS 

[0 0 6 4] $C>(r. *mMMX*lZ, 7^n^3 

*-y) i 9\cwz&A,tzt $ izM&ftmmw&vtmzw 

»1-S«t«««1EllltWflMg^SSrfllx.5. 
[0 0 6 5] LA^t>, KttWffi»jffil#»6^. ^ffiW^ 

(4«-HDD^B5 4 ro^t ^Hf f ►) t 5 

[0 0 6 6] dcDi^tC. ^Jg^J-C-14, #HDD$IB 

50 [0 0 6 7] **16«»J«>i!if^SrlllW*-5. -hffiSS 
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-7 5 31*. ^(7)f*rtfCSi:T, HDDil54^r 

/c, ^FfflBtt^y l 9rttf>«$R4r£U:HDD3£«wR 
flSO^«rm\ ^lifStt^^y 5 5rtO*«4:HDD 

ms<Dm^mm2 2«rK^HDDa6«»*««r«*-*- 

-So 

[0 0 6 8] *II»f ^^7i/^nyhD~73 

[0 0 6 9] ttDJWfc] *"f , ®Mim<DW)mz~o^T 
[0 0 7 0] *Hife^jT*(L HDDgf^bl^ttil'C 

^iP«tt>^ey 5 5^»#iitfH*»«D (i) a 

T, £ t y T/uS-^-a 3 6 V <D I n 

qu i ryr-^*ffl^t^5, H*if »f4w*tfcH& 

[0071] m 2 ttffl*rflHRiait»-efc«^**tt^ ^ 

y 1 6 5 5 fc, tfcffiftffilEtttffiT-fcS^S^tt^^y 1 
h-CfctK (H3i^rc7)#^^ey 55, 1 9tfSjE«rtOU* 

[0 0 7 2] «DHKt»**r3tflr Lfcx-f v 

0" , P»#i:«SL*:HDDSSII*r*3fei-a«afl!MBB 
?|JC ( i ) (c" o" Sr-fes/ (S l 0 l) o 

[0073] #9;^ i f*HDD^B£!8SU^5fctf>09 

eer ft, ttfflT^14HDDglO-&tO^'?y M-ffl 
V^*X, »«fflf#E5«C (i) -Ctt, ttffl^ttSH 
DDill:" 1" Sr-fe^/ h-T^o 

[0 0 7 4] ^^>»*J^ti. T-V 

f>f^^7W3yhp-73 lit lfl»«ft#iffl w 
*»SM4>^y 1 9#jE*T&5ri*5fl>(7>^;* -< 



(8) ftMJB^Pl 0-254636 

y 77>f t-i: «9ff9 (S 1 0 2) o 

[0075] tgmmmfetom^TFwm&s * y i 9 a^je 

flf"?*^*^ (N) {Cite, f>f^^7W^fASS 
fc y-fe — ^S:±ffi»«^tH*L (S 1 2 

0) , tt#ft»ft**T-*-S. 

[0 0 7 6] »ffl«P»»«ftffl^>^»l81t^ ^yi9M 
tt'fc^)^ (S 1 0 2 : Y) Ktt, i 
^E-y 5 5^iES-e*5^^f^ h^-^y 7 J: 
«9 ft 9 ( S 1 0 3 ) o 
/0 [0 0 7 7] i SWflf»^ey 5 5iSjE*"C*>5» 
^ (S103 : Y) S 1 0 6— il^ i #tf»FJ? 

HVtt^ y 5 5 ^iEffiTT'^V ( S 1 0 3 : N) \Z 

a, Neer f 1" C (i) 1" Srfeyh 

U tfSttfttSrftilft-rsfcA^IHStt^ey l 9-C 

(i) £S#^t? (S 1 0 4, 5]»ftffl«¥g5) o -r 

H^ffirftiaitss^fcs^iP^tt^^y s 5 a** 
flf-cfcsw-frtett* stt^flwstt^y 5 5fc#s^n 

fcHDD3£««rl*S^r!9 £1" 5 0 
[0 0 7 8] r. o^^tt^ y i 9 — ^fiif 

20 ( i ) W»#ii*dSjE#-efev^»* (S 1 0 5 : N) \Z 

^*r±tt»«»rm* (si 20) Lx%±m&mT-fz>o 
-ttefrhs ftffiton&fflii-eibttW&ii**}) i 9 # 

ir"T6o — ^#«te^y l 9-<£>##i£^ 
*5S«T**>54i'& (S 1 0 5 : Y) tCii, S 1 0 6 —it 
tf. 

[0 0 7 9] S 1 0 6-CJ1, /^7^^ i f£" 1 " j&SJp 
i ^±HDD8t^teiJ^ (S 1 0 
id 7 : Y) Icf*, S 1 0 3 — R 19 , &<0^#5M£;* * y 5 

< teitzt # (S 1 0 7 : N) *Ctt, ^T^JWS'ft;* 
^y 5 5^IWLfcfcJ(), Neer «0>¥U^ (S 1 
0 8) «rff 9 0 

[0 0 8 0] Neer *S» 2" «±TfcS»^ (S 1 0 
8 : Y) (Cft, 1 -fe^HDOSH^T*— **«IH£*« 

y y-fe-^Sr±(it3fi«tca^L (Si 2 0) , toffl^lb 
^ f^Sr»Ti-So Neer *S" i" j^T-CfeS*^ (S 1 0 

8 : n) ^(i, m^y** x?mw-t\.x<DW}ms~*iifer* 

h&tztb, m3(DS 1 0 9— iffro 
[0 0 8 1] S 1 0 9tl^!)y^ i (C" 

1" % HlTfll«e9iJD (i) t^ M 0" Srtyh« B B 
#flM»EWD (i) tt, *HDDil5 4|:WMJ 

D (i) SS^±lf^S{c*5^T, ^H^It^fSte 
tt-CfcS^fPStt^^ey 5 5^»»$nfcH*«*^E 
WE ( i ) ^it^$tL^)o 
50 [0 0 8 2] i S^jSM^^ey 5 5*SjE*^<C36»o 
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tcm& (S 1 1 0 : Y) fit, S 1 1 7^i§fr 0 
SBBtt^y 5 5m/:of:I^ (S 1 1 0 : N) \C 
f*. i f(OHDD^t^f)HDDgiOBt1f8lD 

( i ) Srtt^ffl L (Sill) , gg^tfcl LdSjEttKfTx. 
&d»ofc»<& (S 1 1 2 : N) tCte, Neer 1 " £ 

*nH, c (i) tn M i" £-t?;yhu 

SfcfctZ^jWStt^y 1 9^C (i) (S 
115), »#ii*3&SjE*"C*V^»-& (S 1 1 6 : N) 

-^Sr±ffi»«*cttJ* (SI 2 0) LTMl^Tl, 
»#ii^^^r**>S4&^ (S 1 1 6 : Y) Ktt, S 1 
1 7— JttTo 

[0 0 8 3] i »CDHDD3£BcDD (i) ^IES(-S!^ 
&1ttzt$ (S112:Y) Kli, i#<Z>;R«8tt^ 
y 5 5 (CD ( i ) £r##i£<^ (S 1 1 3) % *#5i*3&5 
jES{wff^.^**o^#'& (S 1 1 4 : N) tCte, Neer 
{c" l" £iQj? x C (i) iz H 1" £ri?;y hU ^attf 
«Sr»lfi-r5fc^<7>^#»tt>^y 1 9-C (i) Sr* 

#atp (s 1 1 5) o 

(S 1 1 6 : N) fcltt, f^^TM >^^y- 
^P»*i:U-C^9-^y-fe-^4:±ffi»«fcffl* (SI 

20) LrMmt, »#a*#jE?it-es>5»& 

(S 1 1 6 : Y) S 1 1 7— jttfo 

[0 0 8 5] i #(O^F^%tt^ y 5 5 ( i ) <DW 

#ii**SjEHfKtf (S 1 1 4 : Y) fctt, S 1 
1 7— iitfc S 1 1 7ffl a°7^^ i {C" 1" tfSJq 

i as£HDD««0>«&SttT<0»* (S 1 1 
8 : Y) {Cf3 N S 1 1 0-SP?9, ft(7)HDDgI/!)^^ 

[0 0 8 6] i^HDD8i-&Si^t<4ofct 
# (S 1 1 8 : N) (C, Neer ffiO*US (S 1 1 9) ^ 
fTfcttSo Neer jJS" 0" "Cfo^^tC^, iHDDg 

«*5<t^#«tt^*y 5 5 jWe*-cs>« loffltb 

[0 0 8 7] Neer ^" 2 " eJLb<0fiTC*>5 # 
t> (S 1 2 0) It, Wfflfbiftf^SrJIftTi-So RtSBS^ 
[0 0 8 8] Sfc, Neer tf*" l" t*fc5i#l:it 9* 

*«i:L-c»f^**sci:f*'5riifi-e*>a^>-e, c (i) 

d*" 1" OHDDiMffiWi Lt (S121) , 
[0 0 8 9] r (7)0 3 fc*+W#fb«.ati\ flJJWftSJfl? 
[0 0 9 0] [P$«3§£B#] f^^TK 



(9) ^P^^P 10-254636 

76 

5 41 -145 C0 9 1 ^KW^SS^Lfcilr^B 

wHDDiitiit^im, ^FS^tt^^ey i 

T^^rAtU »«J&s*dfcLfcHDDK«fc»JS 

■rswawm^try ht" i" cf#^5 e 

[0 0 9 1 ] *a««i: LT(fi<0»a:<0*ftSrffll^fc» 

70 E#«p^tt»a«««r*-riry htf^x" i" k 

£" 0" Ki-fs J: 3^ag«Sr«rt-r*LliJ:v^ 
[0 0 9 2] [«l0*[ia«r] *3U60iJT*fi. ^® 

*#C (i) tit, ^tHDDgf^ft'^hti 

M4£T" 0" T^fc«9, »tHDD81**)5i^l« 
20 C0P$*HDDSe^{C^i-5 try MS" 1 " T*fc5 0 
[0 0 9 3] «l0*tToT^5HDDSI«tt, «I0*O> 

1" "CfcSAS, :^^S 
IB + Sr^-f tf y 1" Ciot^5 hotel ofctt 

[0 0 9 4] [|?4*>±m **2fe#J<z>^>r * * T 
^^rAtll ^JWBtt^y 1 9(OfHSS^ HD 
D§6«<DB^**£*#*tt^y 5 5fCte#ft£;ftT^ 

[0 0 9 5] Bl4 75MBl8tC W±L'h±.lf&f(D J 7 J X? 
7 l/^f n y h p - 7 5 3 (Oif^(Oitl^*to E14 7!;M 

m 8 ^^-r^ar^L w-^-a, b, c, d, e, ft^ 

[0 0 9 6] tf^V* i ic" l" , Pt*HDD^ 

M*&^Neer (C m 0" , **HDD3S««SiJ^7^-* 

Nd i sk o" \ ^fif^tt^^ey l 9i:«*Sixtv^ 
RSttlBSr^i-tfaffifftE^JC (i) tc" 0" , #HD 
^0 DSt^&M»U LfcitflWoEJIJD (i) {c" 

0" % #^»^14^^ey 5 5a»&tt*fflLfcH*W*U0 

sb^ije (i) tc- o" , ^s^tt^^y i 9^tMft$H 

TV^^I0tt^Sr^l : ait^i2?'JF (i) tc" 0" 5r 
t7 h (S 4 0 1) t5 0 
[0 0 9 7] ttt, ffl^^y 19^5), SHD 
DS6«Otttt«r«-r*aflMRB5iJC (i) «l0^flg 

^^-r^ats^iB^ijF (d <tsrS!^ffi"r (S4 0 

2) „ Si^ttSL^jE»tCtTX.^^-o^^ (S 4 0 3 : 
N) icte, f^r^^TM^fA^PIi^Lti^- 
50 * sx-fe — ^4rta*L (S 5 1 6) , ^l^HTtS 0 
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[0 0 9 8] §S*£ti Lt>*JE1R\Zffz.1Z&<& ( S 4 0 3 : 
Y) fcfl, C (i) 1" X'fotllt (S 4 0 4 : 

Y) , m 5 lCi^~tS 4 15 {Ct&m&WnL, i#CDHD 
DSg«36»feH*««*K*fflLT, D (i) 

(S 4 1 5) 0 «E*fflb*SjEflir-eftJtixtt (S 4 1 7 : 
N) S 4 2 0— ittfo 

[0 0 9 9] — «5*ffiLj&*jEft^**Ui (S 4 1 
7 : Y) , i &(D*m&&* *VfrbE ( i ) ^i%«^aj 
L (S4 16) , Z<Dmfrttil,&JEllt'Vterttlt£ (S4 
1 8 : N) , S 4 2 0— it*. SK*W L^jEflf-CfcHtf 

(S 4 1 8 : Y) S41 2 — ifit? Q 

[0 10 0] S4 2 0tlt i #<PHDDig«J&><bfiK* 
ffiLfc@*«$BD (i) i: i#^»«tt^*y*»&tt 
*mLfcH*i(lf«* s »*6J:5^ B*rW«<o-ffi<*>* 
#*X.tfeC4V\ S4 1 2^It? 0 Z^)Xf7/S4 

^y s si:ji*#ft5r t&mm-tZo S4i2m 

Neer {zi&mW, Ndisk^ i £r-i? y h U EI6K^-r 

5 4 1 3 ^ittfo 

[0 10 1] EU^-f-^s/^S 4 0 4tC*5V^T, C 
( i ) *S 1 -C*«tntf (S 4 0 4 : N) v S 
ft^±*fit*([^HE**L-e*>ofcHDDafi«J-ov^T 
tt, i 6 (OTf^r ^ ^ S 4 0 5 Cfel^T I, rcD 
i#OHDD««*>&H*flMRD (i) ^rlf*ttii- (S 
4 0 5) 0 |?S*aiL^jE#tCfTX^^i*ofc:4i-& (S4 0 

6 : N) Kte, S4 1 9— it*. 0J*fcU L^JE^tCfrx. 
fc4§^ ( S 4 0 6 : Y) Idfi, i Stf^fflStt^ * y 5 
5*»6«Mft**Lrv^5H#ttf«E (i) SrSt*^ (S 
4 0 7) 0 @WtS#E (i) ©K*aL3fl*I#fcfT*4 
/^ofd^ (S 4 0 8 : N) tCf^ S 4 1 9 ^iltfo 

[0 10 2] S4 19TU HDDSl^afXI«© 

^iWKtt^y s 5K*#asfc3»fru:H\ i#coHD 

D§g«a>&tt*abfcB*W«D (i) M#^ffl§ 

SP^>*#*x.«r*5^^V\ S4 10^itf o 
[0 10 3] B^TfffSftE (i) <7>SK*tilL^jE»{c:tfx. 
(S 4 0 8 : Y) Ktt, i #^HDD»f)i 

*fflLfcH*r«r«D (i) t i s^jwstt^y 5 5 

3i»6**fflLfci#flW[E (i) SrfcfclfcU D (i) 
E ( i ) ^ft/^S*^ (S 4 0 9 : N) (CteS 4 10 — 
it*, D ( i ) t E ( i ) tm^^m-S (S 4 0 9 : 
Y) \Zte, S4 13^itf 0 :©S4 0 9T-SLiV^ 

[0 10 4] -COtilsb, S 4 1 OTfiNEER 1" Sr 
JP», NdiskIC i Sr-fey K C ( i ) |C" 1" h 

u ffawftsrfttt-rsfcfe^^tt^^y 1 9-c 

(i) £g£i£* (S4 10) , »#5i*dSjE«T*/ < c^ 
(S4 1 1 : N) Idtf. jfti2 8rffv\ ##&*a* 
iE*-efc5»^ (S4 1 1 : Y) (dit, S 4 1 3 -if 



(10) #HIB¥l 0-254636 

tf. 

[0 10 5] $ S>tC S 4 1 3 -CIS, 9 i t-" 

1 " #^P*£*K i 3fiS^HDD3S«©-&»KT^»'& 
(S 4 1 4 : Y) tCJS, 14<7)S 4 0 4 — M V , #KDH 

[0 10 6] Z<D£ 5 4iM i a^HDDSISi^cJ: 
0*#<*5*-C, lftf9iS-rrfctc:J;9 (S414: 
N) , Neer iCttiE^T-ft^H D DSI«<0»^-fe 5, h $ 
/0 tl. flMC (i) KJS, W$<7>3&£LT^5HDD 

[0107] »aflMB«r**"r*^**tt-?«*y 

ttfcrt^^So S 4 1 9*3<tVS 4 2 OT'li, D 
(i) (C" FFh" , E (i) tC" OOh" 

[0 10 8] r<DH4 7JSEl6K*^te«|£j;0, Sffi 
^HDD3g«co»«)K1»*sfllBSix, 

[0 10 9] B7&tMS8fc*^&««:fT3o 

(S 5 0 1 ) , Neer jftS" 0" -CfcSfc#^tt, 4HD 
D*«a«:Ett-C*>S0>-C\ ft^±rflM£*rl*T+5. 
30 [0 110] Neer fc" 2" EA±T?$>£ t # |CWt, ^Jg 

yir-v^Srttl^LT (S 5 1 6) , mm&mTIr 
[0111] Neer 1" T*fc5i:#tcfi v ffll0#tffi 

&7F-t<gmffimF (noisk) *>&«as«jwrfltrott«dsa[ 

IH^-CfcS^SrWBff-ra (S 5 0 2) 0 tUMM 
H8*SttlH + -C*><Xtf (S 5 0 2 : Y) x HDDSf^f) 
S?*ffiLfc@^ff#D (Noisk) fc^»«tt^^eU5 5 
^0 d^R*ffiUfcffl#WaE (Ndisk) ^(s]i:T^5^1t 
^"T5 (S 5 0 4) 0 rOirb^tCct «9 , F (Ndisk) 
#esn5HDDtt«3BSSE*SixTV^4v^i:WJgSixfc 

^r^/s 5 i 8^T(D^mmmmm^n 

0a ftfc*Ui (S 5 0 3 : N) SflHDDgl^ 

{gffi^^T^-r^ (S 5 1 7) 0 

[0112] s 5 o 2 ^*3v^t, «K«JWfflr*s«i0«i 3 -e 

(Ndisk) i^lWRtt^* y 5 5 ^fc«*a LfcH#f» 
^E (Ndisk) t"C*>5*»Jt(RU, n CT'feiXfi 
50 (S 5 0 4 : Y) , -UMm^<0 kWZZtltzHDDm 
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WX'frZtcbb, Sff^(ONDiSK#<DHDDKIl^jE»75> 
5^^^hSrff9 (S 5 0 6) 0 -t LT, JE^T-fetl 
tf (S 5 0 7 : Y) , *IHtt««r*i"*3mMREWF 
(Noisk) fcLlfctMrtU eft«l0«ia^ff5 (S5 1 
8) o — NDisKf^HDDgi^r^ M*IE^-C& 
tttttf (S 5 0 7 : N) , a»HDD3S«Srttffl^pTffi 
if* (S 5 1 7) 0 

[0 113] ^fc, S 5 0 4(C*5V^T, HDD»b 
R*fflLfcH*W«D (Ndisk) t?Fj(I»tt>^y 5 5 
^&«E*.fflLfcH*r««E (Ndisk) # H £ "C *> 5 iWfc 70 
&U (S 5 0 4 : N) fcli, "f 

8l;/Tt^7^^S 5 0 5rtl«fTl, ±&3$(Kj&> 
&<D«l0*<£«:#o (S 5 0 5) 0 *Lt\ *gl0^£ 
SffLfck (S 5 0 5:Y) . NoiSK#(7)HDDgt^ 
T^hSrff^ (S 5 0 8) , HDD^BOt 1 * h<£>»* 
^jE«"C/cC^*^ (S 5 0 9 : N) [Z\t. &m^»!t L 

^ (S 5 0 9 : Y) iCfl, NoiSK#(7)HDDgl^bD 
(Ndisk) £!%*tti-f (S 5 1 0) . 20 
[0 114] SE^Wb^iE«r^tTX-**»ofc*^ (S 5 

1 1 : N) tdf^S 5 1 7 'Ml*, K*ttJL*E»lc:fT*. 

fcS^ (S 5 1 1 : Y) Ktt, NoiskS^^****^^ 

y 5 5— D (Ndisk) £S£i£tf (S 5 1 2) 0 
[0 115] Wltt^^!i 5 5-D (Ndisk) tfjEUt 

KSSiifeft^ofc*^ (S 5 1 3 : N) fcf*, S 5 1 

7-.it*. (S513:Y) C 

fl, tKIHtttte^+ffStiMRF (Ndisk) fc" 1" fcir 

jy h LT, ^SBStt^y 1 9-F (Ndisk) 

tf ( S 5 1 4 ) 0 30 
[0 116] »^ii*3&SlE«{CfTX.^36»ofc»^ (S5 

1 5 : N) MS 2— it*, W$&^ftjEmiZ.ftx. 

tcm& (S 5 1 5 : Y) JCtt, taiH^*srHi*&"rs (S 

5 18) a 

[0117] H7 RVm 8 [ZTjkiT S 5 1 8 -Ctt, fitN 
D I s k #<7) H D D &i&<D H D D 3£Bl*3 <D ? ■ — # frh S 
^^^^-^^•SiitfttlP^Srfi 1 ^ (S5 1 

8) s aiBff**iftTUfc&, wmmc (nd.sk) , 

F (Ndisk) K-tttW 0" Sri? y h (S 5 1 9) t 
[0 118] £JL±»WLfc||*ffi|^«fty f >f 

t&M«^fM^^y^io{at, i^hddi 
t m^mz±x i oco^s^tty * y K«#«r#tt-c 

»tti-S*^^S>S^, ^t^tt, S103<7)N, S 
113©NOi^S12 0^ S4 0 8(DN, S41 
8(Z)N^«ia2^ S 5 1 2(7)N^S 5 1 6— f?< J: 5 50 



ftHfl 0-254636 

20 

[0119] rttttH^ttffffciwft-rs^ffatt^^y 
[0120] iMw^fv^^^am i^h 

4: 2-fr«±^HDD3e««rai0-e#S 

[0121] ifc, »l^lSf^x^gir*i^ vz: 

*l0*rfr5 i5fc**LT*>«*^ r^««S:ia:»t-f 
frc, ±tt««*>fc<D»*fc:J:!K ttl0fHKtfH*6£ix« 

[0 12 2] 8Jl±BiWUfcJ; *H16Wc±51:, 

^f L Ay«>^flk^W3fc*>±*f«P^|ft||iff tracer t 

l»»HDD«B*sSC*Sixfc*«ii, A¥^Ai:A0 
«I0 fc», £^<^*tcJ;^-*/^;b 

^ LT fcWSfcfe±*fl»^ ^ RUSH LT«I0 
tf>, ±ffi»S£^LTA;^5£>^&V\, 
[0 12 3] 

*£g« (HDD8I) OP$S^^^W«>S:O ? ^I0MS^ 
**5*^«ifPtt««r«a"rSttttflM8 (C (i) , F 
(i) ) fcBMW^ ^^§S«<ott«<o*ft;lcjCC-C»* 

$ttfcSN»tt«Bflif« (d (i) , e (i) ) tmtrtm 

^»f^ttffi«« (C (i) ) fcfcX^V^TttlHtol^lll 
»^«c<o*S»«»c:ttl0«iaS:Ht6b, *fc, SE»*s* 
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[021 #**«^j;5tt«ifb»aws(ra«:^-*-7o- 

[|U3] *3llfc«fzJ:5^«lfb*aoia2^tt<«a:* 
112 4 1 *3llt«^J;SS£^±lf«ia-e<oSEt,±*fKm 

h d d mw<Dmmytn k j; o t&ji & 5 «hi^> 

l:*tHDD*i"t?*)ofc*^(DB4l:«<8«ttft» 

[me] *iijfc«^±ss^±«f«ia^oa:*,±*fitm 

i:KlHDDS|W4^fc»^H4l:K<S»« 

[0 10] fif^JCORA I D(Dl"</U4(D'fj U 
[011] 'ft%<D?4 Is* isXTM><D9U6mtit<D 

[012] &&m<DT4 X?T\s4i/XTJ*V>±l'h±lf 
*C*5»tS#HDDaS«^>«»*B*«rfT5»fP«>7o- 
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[013] ffi3RffJ^««x>f ^^36«<^3i*,±Jf^, 
01 2(OM4 v T,iatc5l#jtt^TtT4bnS»^Sr^-r7n2- 

[014] ft3fc«^#t/££ 2 oKiffofV ^TK 
i/^fA©H«HDD8I«ftflS:*tDlflHT*)5 0 

3, 53, 53a, 53b B^tV * * S» J»3S« (x 

5 tofflfbww^a 

6 tt«W«»j»^gk 

7 jtsj4ftffisa#a 

9 tglBffffi]^ 

l 9 ttffittWKtfttrc * y ) 

5 1, 5 1a, 51b 7Y^^7W^f^ 

5 2, 5 2 a, 52b — ^ai — X 

5 4, 5 41 -5 45, 5 4 a1 -54a5 , 54b1 

-5 4b5 BM^f^ *^Sg« (HDD^I) 

5 5, 5 51 —5 55, 5 5 a1 - 55a5, 55b1 

- 5 5 b 5 mmummitt i^n^t * y ) 

56, 56a, 56b B#f+|H]S& 

5 7, 5 71-5 75, 57a1— 57a5, 57b1 

-5 7 b5 tgmmmmmm® 

5 8 1 - 5 8 5 |E»«tt 

6 0 #t&^K*r-* 
6 1 ±ffi^g 
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